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In Mediterranean ecosystems, wildfires occur frequently and lead to major changes of 
the quantity and quality of soil organic matter (SOM). The effect of the fire in SOM depends on 
several factors such as fire intensity, the vegetation or fire type. After moderate wildfires the 
carbon (C) and nitrogen (N) content of the SOM increase and new aromatic compounds are 
formed by the cyclization and dehydration of carbohydrates, lipids and peptides (Almendros et 
al., 2003). 
In terrestrial ecosystems, N is a limiting growth factor and as such its concentration and 
availability is closely associated with the biological productivity and thus with the global C 
cycle. In fire-prone regions, la formation of pyrogenic organic matter (PyOM) is expected to 
represent a major N stabilization mechanism. However, recent studies indicated that N 
incorporated into PyOM can be used for plant growth (de la Rosa and Knicker, 2011). In order to 
investigate the concept of PyOM as slow N release source for the recovering vegetation after 
wild fires, a medium-term pot experiment of one year was designed to study the plant-
availability of organic N from PyOM relative to mineral N and that immobilized in decaying 
grass residues. Therefore, Lolium perenne was grown on soils from fire-affected and unaffected 
Cambisols sampled four years after a severe fire. The pots were fertilized with mixtures of highly 
15N-enriched or unlabeled material (15N-PyOM/KNO3, 15N-grass residues/KNO3; 
K15NO3/PyOM, K15NO3/grass residues, controls). The PyOM was produced by charring grass at 
350°C for 8 minutes. This approach enabled us to follow the partitioning of the isotopic label 
between soil organic matter, plant material and microbial residues by isotopic ratio mass 
spectrometry (IRMS) and solid-state 15N nuclear magnetic resonance (NMR) spectroscopy. The 
incorporation of the pyrogenic organic 15N into the soil microorganism was studied by its 
recovery within the amino acid fraction extracted with 6 M HCl (22 h, 110ºC) from the soil. 
Their identification was performed by gas chromatography mass spectrometry (GC/MS). 
The solid-state NMR spectra of the used soil material confirmed by the presence of 
an intense signal in the chemical shift region of aromatic C that four years after the intense 
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fire PyOM was still present in the fire-affected soil. The respective solid-state 15N NMR 
spectrum showed no clear evidence for the presence of black nitrogen (BN), possibly because 
its signal was masked by that of amides derived from of the fresh litter input and microbial 
reworking. Comparably, only slight differences were observed with respect to quantity and 
quality of the extractable amino acids fraction. In both soils, the latter was dominated by 
alanine, leucine, isoleucine and valine.  
Analysis of the fire-induced alteration of organic N in grass material confirmed that 
charring leads to a transformation of peptides into heterocyclic compounds, resulting in a 
reduction of extractable amino acids by a factor of approximately 30. However, the fact that at 
least some amino acids were still identified, allows the assumption that some peptides resisted 
major thermal degradation, possibly by protection within peptide cycles. After application of 
the grass-PyOM to the soil in the pot experiment, the newly growing plants efficiently used 
the N released from PyOM, supporting earlier observations that heterocyclic N is less 
bioresistant than commonly assumed (de la Rosa and Knicker 2011) Preliminary estimation of 
the 15N contents in the amino acids fractions of the soil organic matter showed that 
comparable to the use of N from decaying grass material, BN can be used as a nutrient source 
for the build-up of biomass amino acids.  
From this observation it can be concluded that BN plays a major role for the recovery 
of fire-affected ecosystems by preventing fast N-loss due to its incorporation into PyOM. 
After initiation of biological activity the decomposition of PyOM leads to a slow release of 
the nutrients which then are available for the newly developing vegetation.  
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